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1. lnlro  dud ion

1 )cvclopcrs  of data cmlprcssion  algorithms typical Iy usc tlmir owl I sof~warc togclhcr  with conlnm-
cial packages to i mplcmcnl,  evaluate and dcmonst  ralc. II wir work. Wbilc convcnic,l][  for an it]dividual
dewclopcr,  tbis  approach  makes  i t  d i f f i cu l t  10 build on or usc anotbcr’s  wo]k wilhoui int imatc
knowledge of cacb cmnponcnt.  Wbcn several people. or groups work on diffcrcnl  parts of the same.
problcm, tbc larger view can bc lost. What’s nuxlcd  is a simple piccc of soflwarc  to stand in the gap
and link t ogclbcr  tbc cfforls  of c1 iffcmnt  pmplc,  cnabl  i ng tlmn to h ild on cad ot her’s  work, and pro-
viding  a base for cngincms and scientists to cwahatc.  tlic. par[s as a cohc,sive WMC. and make design
(iccisions.

AI IXO1’ (Advanced lW1-to-cIId Simulation for 01- board l’roccssing)  at[c,lnp(s  to mcc.t this Imcd by
providing a graphical intcrfacc to a dcvc~oj)cr-sclct.lc.(1  set of algorithms, interfacing wit II compild
code< and standalone programs, as well as procduIc.s  written in tbc 1111, and l’V-Wave command
]anguagcs.  As a proof of concept, Ali,SO1’ is out fit[cd  wi[b scvcJ’al data coJnprc,ssioJl  algoJitbtns
iJltcgl”aling  prCViOllS  woJ’k  OJI diffCJ’CJlt  proc.cssors  (A’1 ‘& ’l’ ] )S]’32(1, ‘]’] ‘J’IL4S320(3(J,  S1’ARC). ‘J’bC
user can specify at mn-time the processor cm which individual pails of tllc.  compression should  mn.
(:oJnprcsscd  dala is tllcJl  fcd t brougb simlatcd lraml Ii ssion and u JlcomprcssioJl  to cvahat  c. t 1 IC cffcds
of compression parameters, noise ancl error correction filgorithm.

‘1’bc following sections dcscri be Al !S01’  in detail. ScItion2  dcsclibcsfll[l(lat~~clltal  goals forusabil-
ity. Section 3 dcscribcs tbc ill]])lc]llc]~talio]]. Secliolm  4 though  5 dcscribc  Jmv to add ncw fuJlc-
tiollality  to the system and prcscmt  thccxistingd  ata colnpmsion  algorithms. Scmions 6 ancl 7 cliscuss
portability  and future work.

2. l)esign (;oals

A fcwgoalsarccm(tal  toll]c  C]csi~J)of Allsol’.  AI M) PJIIM:

]. ]lcllsab]c  cJlollgllttlat  scicJNislsaJKl  systclll  C]csigllGl  scaIlcxj)c.l”iJllclll  Witllt]lcil’  clalawfitll]itllc
lllSt  J’UCti OJl, ‘1’hwcJnust  bcclcarvisua] fccclback as alplicatimls cxcxwtc. ‘J’hCIJSCI’lllllS[  bcablcm
easily clisp]ay  algorithm data using, a variety of disjday tyj)cs.

2. llccasy  toa~lgl)lcJlt.  It shou]d bccasyto ir)lcgtatcc  xcclltal)lcsf  orv’l]icl)  sot]lcci  sl]J]a\’ailablc,  as
well as COCIC wriltcJ~  iJ) compiled languages such as (: and IOR’I’RAN. NoIi-]~l{)grall]tl]cl’s  SIIOUICI
bcablctouscahigb-level intcrprc[cd  language to add capabilities.

3. Rc]y OJ) ol]tsidc(lcvclol~lllcllt  wbcn suc.11  iscoJnnlonly  ald C]lcaj)ly  available. It sbollld pr(widcfor
illcilltcgratioJl ofcoJlllIlcrcial  pac.kagcs as Jmlc.b  as Jmsiblc..
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1 solatc itself’ from app]icat ions;  cbangcs  10 Al !S01’  I IImt not rc.qui t’c that applications be. mbuili  01
btbcrwisc Jnocli fied,

l’rovidc  comp]ct  c error hand liJ]g,.  Al 1S01” mwsl  bc, ]M cparcd to bandlc,  intcmal mom, USCI  mom anti
cJIors  in applical  ions, i JI a useful W2 y, pJcscrving  t bc
JmIcb as possible.

(:ocxisl  well with olbcr cxcmting  soflwarc.. It slml(i
atd otbcr sys(m  resources.

cLIrIcJIl stale awl providing (be mcr  options as

bc cfficiclll  arid flcxi  blc ill usc of SCICCII space

1 JC ~lscr-cllstc)l]]iz,ablc  i II look, ‘1 ‘lIc. user s11ou1(1  be ab]c to choose cosmclic  fcalurcs  such as u sm.
inlcjrfacc  colors, as WC1l as operational dcfmlts,  suc.11  as wl]ich types of clisp]ays  arc au[oma(icfilly
cmab]cd.

]JllJ)](’1l)(’l)  fafiOJl

‘1 ‘he Al !S01’ illll~lclllc]llalio]l  assumes two simp]c coJEcpIs:  IIIO(IUICS,  coJnpilcd  or in(c.qwcl able cmic,
Whidl  JN3’fOJ’llM’ SpCCifiC  C.OlllJ)U(at  iOJIS,  all(i a]~ol’i[]1111S, JIN)dUIC SC(]ll  C, JIC&S USC(i tO illll~]C.lW.llt  com]ictc
applications. ‘J ‘he. following scdioms dcscribc  lhc.sc two cmccpts  in mom clclail,  and tbcm show bow
t hCy JIJ’OVidC a baSi S fOJ’ tbC CXJI@CtC SySIC,Jll  .

3.1. MOCIIIICS  and Algori(]lnls

llac.b AIM)]’ mociulc,  compiled  OJ iJ]lcqwclcd,  Jlas a usage type.  ald  soJm Jmmhcr of iJqm[ ald oul-
pu( argumcmts.  lnfml modules arc used to read in film fm~n disk or britlg othcJ  data into the sys(cm
which t bc USCI can ‘t prac[icall y CMCI from t]lc kcyboar  d, (;OlllJ>lltC  II1OC]LI]CS  J) C1’fOI’111  COIllpLl[atiOlld
tasks. output  modules  arc sclct.tcd  at mn-time. by tbc wscr and perform clata ciisp]ay.  AIgUIIICJItS  also
have usage types. An input arguJncnt  is one read by t}}c  Jno(hIlc;  at] output  argument is a value OJ data
ilcm that tbc Jnodulc f.cncratcs. (Ipcialc,  arg,mncnts  arc. M h read and Jnodificd by the mxlu  It,. 1 !acll
argument also has a data type, as stJmmarimd  in “1’able ].

2.

AI1 Al iSOl) a@’ithm is a Scqucllcc  of comput c IJ IOCIIIICS  where tbc inputs for each Imciu]e arc
takcm c.ithcr  f[’om the USCI’  or from tbc. OUtJ}llt  of a prtwious C.OIllJXltC IIKX]llIC. Algorithms alc typically
a mix[ure  of comJ)ilcd  and iJltCIJWCtCd  mo(hlcs.



3.2, ‘J’l)e l)ictionary  lnlerface

1 iigurc 1 shows an overview of Al NOI” ill~J>lcltlcl~ln(ioll. Scclions 3.2 tlmugh  through 3.4 will dis-
cuss Ilw major  cmnponcnts,  beginning with tbc dictiollaly  inlcrlacc and con[i  ming  wit h code cxcc.u[iolj
and tbc Gl J].

l)ic[icmarics  arc ASOl film listing  available IIKKI(IICS  (coll]pilcd mu[incs, binary cxcmtfiblcs, intcr-
prctablc proccdurcs) and algorill]ms  (module scqucncws designed to perform cm~moI]  tasks), AliSol”
looks for’ cmc standard dictionary, “stdlib.dicl”, to cmllain  generally usc.ful mutincs for outlnll  display,
local  file fo rmats ,  C(C. Users may clcfinc  any n~lmbcl of otlmr dic(icmaric.s  to dc.scrihc, moclulcs  al~d
algorithms in specific application areas. AINOI°  looks for dictionaries in the local directory, with (IIC
Al%()]’ cxcmtable,  and in other dircxlorics  specific.d by the user using the AII:S()]l Al]}’l ~ I) I }<s
environment variable. l)iclionaries can be rc.read witlm( lcavil]g  Al%()]’ to gain across to ncM’ly-
dcfi ncd or nmdi fied algorithms and modules. l)iclimlai  ics call  also conlain graphics dirc~[ives  specify-
ing how an algorithm is displayed on the scrccn, including labels and boxc,s. l)iclionary entries have
scvc.ral  formats dcpcndinf,  oli whclber lhcy arc dcfini Ilg a cmpilcd  modu]c, an inlcpctcd  1 ‘V-Wave
moc{i}lc  or an algorithm.

module tyl]cllalllcf:lakl:  ~Jatllllall~c

l’V-Wave module.s arc dcfimd similarly, hut with the. lll(}[illlc.il~~~~lts  and cicfault  values following the
palhnamc,  ]Mrics  forintcrprcted  l’V-Wavcnmhllcs  havcthcform:

module ty~3cllall]c:1ak~  :]la[lltlalllC
a~gusc_typcl  arg_ data  type] alglabcll[  =clcfa~ll[],
arg-usc_typct  arg  da[a_typc9  alg labc~j[=dc.faul[],  . . .
atgusctyp  cl, arg_datatypc,,  alglabcl,,[~(l  cfatllt]

‘1’bcfirst ]incof tbccntry is similar lotbccntry  for tllc,  co111j>ilc41-~l~  oclLllc. Subscqmw[  lillcs  Iisl param-
Ctcxs,  SCparalC(i by Cmnlas,  where each paramctcrbas  a usc type, data type and proJIlpt.  lni[ial  values
may bc spccificd by following tbc, prompt  with an equal  sign (=) and thc,valuc. Scalars arc c.omidcrcd
user o p t i o n s  aulomatiully;  lligllcr-clilllcllsiollc~l  parallwlcrs  arc rc[ricvcd frmi  ~Jlc\/ioLlsly-cxcclllifl/,
modules. “1’y~lccollvcrsiolls  areimplicil.

llictionarycJmics  foralgoritlm~sba  vc,thcbasic.form:

algorithm ]lalllc,:labcl:l~locltllcl  modulcq  . . . modulc,l

ltxlcmions  to this basic synlax allow the user to group modules in labeled boxes anti to lay tbcsc
boxes in anydircction.

3.3. ‘J’llc Code ICxccution  ln!d”iiw

AltSOl} provides access to two diffcrcml  tyj)cs of ll]odulcs:  illlcrprc.[c.d  I11OCIUICS  writlcm  in the l’V-
Wavc command language and compiled modules wlittcm  in (~ or amlmr IIigh-lcvc] language. IIoth
types of module.s have “glue functions” wbicll  arc called by AI Nol” and call Ibcmodulc  COCIC in turn,
‘J’his approach isolates thcdctailsof  excc.~lti~~gal~~~licatioll  codc from AltSol’inlcrnals.
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in the case of cxmpikd  code, glue. functions am p og,ram  mcr-wIillcrl  ar)d  allow Al 1S 01’ to cal I cxc-
cul tiblcs  for which soum code is unavailable, as wcl I as routi  ncs writ ten in lan,yagcs  o[hcr that I [:.
‘1 hc. glm fu net ion, wlit  km  it] C:, crcalcs  lm.al stmag,c foI usc by t lIC funclion and define.s palamc.tem  in
a nlatmcr  Al{SO]’ can ufldcrsland.  A1!SO1’  calls thc,sc glue function$  using dynamic. loading, fur(hcr
i sol at iJ~g app]icat ioJl rouli  Jlcs from Al !S01’  itself, ‘1’lIc  paramctcx definition irllcrfacc is simple, usitlf,
kcyw701ds  and prograJn-callable funclions  for optimal capabililics,  allowing the iJltcrfacc  to bc cxtcmhxl
in the fmurc witholJt  rcquiri Jlg modification of cLlrlcllliy-illIcgl’a[d  code. (ilLJc futlclions for Cmlpilexl
modules take a single argmc.Jlt, arl initiali~ation  flag. When ar~ algorithm is sc,lccIcd,  AltSO1’ calls the
glue function for cacj~ compilcsl  nmlulc  in tbc algorithm with the iJ)itialization  flag set to 1. At this
t imc each moclulc  uscs tbc Al S01’ CIC f ( ) func.timl  to dcsc.ri  bc its parameters WI ICJC. clc f ( ) is
(Icfillcll:

‘Ilm glue, fuJ~ction will bc, c.allcd a second tilJ~c, with the initiali~alion  flag 0, WIICII  the module is achl-
al I y CXCCLIICII.  “1 ‘hc k wci data t ypc,s  provide a simple way to r’cslr’icl t bc user’s  clmicc  of values. Ghc
funclions  can irlciicalc  an crIor in either their initialization  or cxccutioJ~  parts by ]clurning  -1, causiJlg
AllSol” to s[op algorithm execution with [ba[ module.

1 I’or l’V-Wave moclulcs,  a generic glue fuJlction  is supp]icd  by Al{SOl’. SiJlcc  PV-Wave modules
have their parameters clcfincd  in tbc dictionary, their F,ILJC funclioJl  ncc,d only bc called al cxcculion
time., where it crc<atcs lcmporary files nccdcd to comrrmnicalc  with }’V-Wave, inslrucls  I’V-Wave to
read ncccssary data, and iJwokcs  Ihc, l’V-Wave+ procc41ui  c., Module paramcicrs lisic{l  iJ~ the dictionary
and valued by the USCJ’ before lhc run arc pa$scd in as rwgumcnts to lhc, pmcttdurc.  ‘1’hc  Al tSol’-Wavc
iJ)tcrfacc  USGS te,Jnporary  files aJld l’V-Wave’s c;wavc c ( ) facility. ‘J’hc AliXol’-Wavc. inicrac.timl  is
it ansparclll  to lhc dcvclopcr arid user.

When an algorithm is loadcxi,  A?BOI” auloJnalically  Irlatchcs  LJp l]OJ1-tlscI-sl)~ifiablc  paramc[crs.  II
dots this by comparing Ihc names of module outpu(s with t bc names of i ry)l J[s from su bsc(]ucn~
Irlocilllcs  ald assigning to cac.h possible mate.lmp a score. ‘J’his  schcm will probably ncd to bc
J’cfi Jld i l l  thC flJ(ll J’C. A t  thC IIIO1lICIU,  C]OSC  at(CM iOll  IIIUSt  bc, giVC.11  tO an algor’ilhrn  i]) dCVC]OpIllCJIl t o

malw slJrc AliSol”  is at(achi  J~g iq)uls  to ou(puts as cxpcmxl, AIJ,SOI”  USGS dime.nsicmality and data

1 ypc 10 rcducc  t bc polcJN  i al for crmr. Ncvcrtbclcss,  silllldc  gcmcric  narncs  arc best, for cxalllplc,  “out-
pul image.” ralhcr tllaJl  “dcmmqmssion olllput”. III tlIc, latlcJ case, a subsequent module, cxpcctinf,
“input  imap,c”  migbl get conncclcd  up with some otlm “image” it) the systcJII,  rallIcr  than the more

ambiguous “dccomplcssion  oIJtpul”. OncC all the coIl[lc.c[ioJ)s  have.  bccI) made, Al!SOl’  usc,s the PV-
WavC,  or  dynamic.  loading hllcrface as ncccssary  to CXCCLIIC each module in lurn,  AINOI” c,JI$urcs
before each module is cxcmtcd  that the inpuls to the n mlulc arc avai lablc,  cit hcr because the. USCI
explicitly spc,cificcl  them 01 bccausc thc,y were gcmc,ratcd by a prcviom module in the algorithm. Sig-
IIal handlers arc imtallcd to catch mcnwy lJsage.  crrrols in applications. If Al (S01”  detects such alr
tmor i[ stops cxcm[ion  of Ibc mmlulc, I’c,storing  ilsclf to i IS sIatc before cxcmtion  s(arlcd,

3.4. ‘J’llc (;111

4

‘1 ‘hc usability goals dcscribcd  in Sc,ction  2. arc n ICI in parl by a graphical intcrfacc.  MosI user
inlcrac.[ions  can bc done with the mouse. ‘1’hc, cxlr~c,Jlt st al us of IIN syslcm is graphical I y di sp]a ycd.
options prohibited in a specific. cxml  cxt arc hidclcn  u nljl  ILCCXICA to avoid confusion. ‘1’hc. iJnplcJucnta-
1 ion is dividccl  into 5 general par[s:  graph drawi rig,, error mc.ssagcs,  applica[iol~  mItpuI  ca t ch ing ,



applica[  ion paramclc,r valuing and clisplay  mnt rol,

‘J’hc  graph drawing section prcscnls  algorithm SCIC.CM1 as da[aflow diagrams, Graph drawing is
dmm using X 1 l/h40tif,  with application modules rcprcscnlcd  by boxes  and mmwlcd with arrows ill a
singlcj-st  ream pipcli  ne. Modules may bc grouped and groups latm]cd.  Groups may be oricmlcd  ill ally
dircclicm,  clearly distinguishing diffcrcn(  par(s  of an alp,orithln. (iroupin~, labeling and oricnl  alien arc
optional and Iakcn fronl the algorithm spccifica(iml  in the dictionary. When algorithm c.xc,ml c,
mmtulc  boxes ate J~ighlifh[cd to show progress. Since fm large algori[htm  the graph area may not be
large cncmgh to show all Ihc. modules, the graph atc.a scrolls i[sclf  10 kc~p the cLluc. Miy cxccutitlF,
module visible.

‘J’hc crmr messages section alcm  tllc user to Al Sol’- cliscovcrd  c.rm conditions using popup win-
dmvs.  Al tSOI° ctct cds 39 diffcrcmt  error conditions, illclmting  fatal memory usage.  cmm in application
nmlulcs,  Al !S01” shows a popup window describing (he condition and then wails for user ack-
nmvlcdgcmcmt  before cxmt  inui rig,. l!IJOr messages  printc41  by an applicatioJ)  IImdulc.  arc a l s o  d i s p l a y e d

iJ) popup  wiJKlmvs.

Non-error outpul  from an application module is callght  and optiollall  y (iisplayc,d  i J] its own window,
When n Jnodulc tries to send informational messages to the MC. J’, Al\Sol” grabs that output and, if tllc
user has reqnes(cd  diagnostic oulpNl,  displays it in a window crc.alcd for that  Imrposc.. otl)crwisc, tllc,
outj)u[  is discardcll. Al M)]’  can mai nlai n a separate. window for each Jnodujc,  and swilch bctwcm
lhc.Jn  as the different modules CXCCNC.. ‘1’his  caJ>abi]ity’ allows lhc user to choose wJlich  JJal”ls  and how
Jnuch of the cxc,culion  details 10 view, and simplitlc,s  dclmggi  ng during module dcvclopnlent.

‘J ‘he application paramclcr valuing section allows lIIC user 10 give values to optional and rc(]uircd

JIK)dlllc  palalllCICJ’S  USitlg  popup  wiJldows, 110111 intcqwctcd a n d  coJIq)ilcd  Jm)dulcs m a y  lake parame-

ters. ‘Jlc user specifics a vahlc for a module J3aranlclc1 using the, JNl]ldmwl  Jllcnu  attached 10 the
module,  ill the graJlh. A} R$O1” lets the u s e r  cnlcr SC.a]al  JlllJllc.J’ica]  qllanlilics  01’ c]loose ilcJlls  f rom ]isls
using the keyboard. I/or larger  parameters like input  i}nagcs  the, mcr  SCICCIS  a module, to use IO read in
the Jcquircd data. Such modules are tyI)ically  dcfillcd  ill the slanda[d library but am otl)crwisc  sitllilfir
10 appl icat ion modules.

]iinally,  AIXOI’ allows the user to nmnitw”  Jnodulc  inputs  and outJmts llsins a variety of dispJay
typc$.  Whcm AINO1” s[aris i{ builds a lisl  of all ontput  modules lislwt  in the diclionaric.s.  11 thcm SOLIS
the I Imch]lcs based on data t ypc and the, dinmwion of the, primary input(s), whcm a pI inlary input is
dcfil  IcLl as an input such that no other input has a lal gcr m) Jnbcu of dimensions, WJ~c,i\  the, usc,r
requests display of a module iJlput  or output USi  Ilg a IIIO(IUIC’S JncIIu,  A11301’ ai]OWS tk user 10 sckct

a pal’alJICIC1  10 display and lhcIl p~CSCJltS  a ]iSl  Of olltpllJ  IIK)(]U]C.S suitablC  fOr displaying that J>arlicular
type of value. Alternatively the user can adcl a disJ)lay  using the l)isplays mcuu.  AINOI” allows the
LISCJ”  to spccif y the Ctinlcnsionality  of the. data and lhc tyJ3c of clisp] ay to cl cat c using the JIIC.JIU, arl(l

Ihen pJcscIlts  a list  of module parameters display  ab]c. with that type of outJmt  module.. Since SOJNC

(]iSp]ay  JliOdu]C,S  wi]l  takC  inputs  othcJ’ than the. data 10 disp]ay,  A1H301”  prompts the Llscr for JlcckLi

information; in the. case of non-scalar inputs, it offers choices ftun among the data items currcmly
available in the system. ‘1’hcsc caJlabititics  arcprovi(icd  automatically by AllSol” and do lmt depend
on the algorithm writer. ‘J’hc  l)isplays  mCJIN also  alk)ws USCJ’S  t o  change o r  JM1OVC.  disp]ays.  ]’\~-

WaVc  has been uSCli tO iI@CJIICJN IllOSt  Of thC Clllrcnt  Olll])llt  llmduk%.

5

IIigm”cs  2. and 3 show AINOl’  adding noise to a J1’J V3compressccl  image slid  (IIC resulting outJJut
with no error correct  i OJI.



4. l’Iwgrmn]ing  lh~viromnct]l

Adding  functions or suhroutincs  writ[cn in ~, 10<”1 ‘RAN and CM hc,r cmnpi  lcci ]ang,uagcs  rcqu i ICS
only writing tlm glue function and adcling  the nan}c  ald ob~cct  file pathnamc to a dictionary. Glue
fumions  for compiled nlociu]cs  have two pare: the illitializa[ion  parl which defines parameters using
AI LSOP’s de f ( ) func[ion, and an cxcmtion  parl to call the compiled function. (iluc  func[ions  should
I“ctllrIl - J OH discmcring  a fatal error anti 0 otiwwisc.. l!t-ror messages shou](i  bc writ[cn to s t. cic r r
an(i infomat  ional rncssag,cs  to s t c1 ou t. ‘J ‘hc dictionary cnl ry for the 1 )(H’ cm)Jmtc module dcd  al es
the type. of the moctulc, its name, ti}c. label to usc on the graJJh, all(i  the J)athnamc  of the glue-functicm
ob@t :

‘1’hc. glue function  must be compiled and liniccd with the functions it calls into an cxccutablc with a
“,so” cx[cnsion,  }?or SLIIK)S onc would USC:

acc - c -p ie  g lue  funcs.  c
lci  -0 library. so glue fur)cs. o func:s to add. o

Generally useful functions should  go into the standar(i  library (“stdlib.diet”). Otlwr functions can bc
Jis[cd in aJ@ication  dictionaries. oncC the module, has been sJmcificd  in om or the otilcr type of (dic-
tionary  it’s available for USC.

Adding code from l’V-Wave and other collllllal~d-lillc-based paclcagcs  is similar to adding  cmnJ~ilc~i
code., CXCCJJ1  that JJaramclcrs  arc cicclanxi in tllc dictionary rather than using a glue, function:

cmt put. mc)dul c: flj ek2 :Al tornat c> 2’wc) ITmqes :fli c:k? .prc):

i r;put u- char- ?.d }1’i rst 1 mayc, i IIput u c:har 2d .5c:c:oJld 1 magc,
input int li-c:ratiorls=  20, i I)put flc)at-Wait=-O .3

Algorithms arc added by simply (icfining  tilcm in tim (dictionary as an ordcrcxi  list of rno(iulc  names:

al cjori t hm jpcq: J}’KG: “.Jpc!cJ- CICt jpcx] cjLlant -j Jx!g- )luf f -jpc!g.  Clc!cx)mp

‘J’hc  dictionary syntax allows the user to group modules in labcJed  boxes and to lay these boxes in any
dirmion. A group is introduced using a vcr[ical  bar (1) foliow’c(i immc{iiatcly  by tile labcJ for the
group, a direction indicator (>, <, A or !), a list  of sJ)acc.-scJ~aratcd  mociulcs forming the group, and tim
direction indicator af,ain. ‘1’hc  al~orithm sllowN in IJigurc 2. was dcfincxi using:

S. l)ata Compression Applications

AJ)J)]ication  dcvc]oJmlcllt  for AltSO1’ so far has ccJllclcd  cm ciata ccmlJwcssion,  but inclmics  sinlula-
Iion of flight-to-ground downiinks. ‘l”lNIs tllcrc arc apJ>lic.atioll  mcxiulcs  not only for various types of
cm) Jxcssion  (JI’I; G, Rice, one- anti tw’o-(iill~cllsiol~al  wavclct  complc,ssion)  but also for packctiz,a[ion,



..-

scgmcnta(ion,  channel coding and noise simulation, ]JIoviding a tm end-to-end view from in-flight
data acquisition to the rcccption  of tl ammit[cd  data CM I the ground. Suppcming tlm cIld-to-cnd sinnlla-
Iion of compressed data transmission arc a number  of computational capabilities (packctixation,  seg-
mentation  and channel coding, and noise simulation) a$ WCII as output types.

‘1 ‘he packcti~,ation  routine  takes compression output and a set of pae.kcl  lcngll)s  in bits, and breaks
t hc output into packets at the specified bit bou ndarics. (lrjcntly,  variable lcng(h  packets arc fomcd
such that each packet holds 8 linc,s  of comprcssc.d  iIl~agc. data. ‘l-his approach simpli  ftcs rcmvcry
should an entire packet lW lost since the location of a l)ackct  ill aIl output image can bc codwl in tlm
header, and the break is guaranteed I1O1  to occur iIl the. lnicldle  of a pixel, An imcrse  procmlurc  takes
incmliIlg  packets and recombines them into a single bit strc,am for (lccoI~~]~!e.ssioIl,

]Xxausc,  channel coding requites fixed-]cngth chunks  of input data, packets arc thcmsclvcs  grouped
into interleaved segments  of uniform length; segments arc packed into frames. ‘1’he  interleave factor is
an option with a default value of 8, Segmentation curlcn[l y uses Rcd-SolonloII  cocling for op(ional
error cmcdion. 2’lIc inverse procc~urc uncncocics  the. data and restores the original input paclicis.
Somc diagnostic information (crIor counts, frame s[atist  its) is available using SIIOW diagnosl  ics on the
module’s Incllu.

A noise simulation module takes COmplcsscd, packtimt,  scjyt]cnlcxl  dala and flips bits on a Ian-
donl interval. “1’hc user can specify the mean number of bits bet wcm crmrs, or tm off noise simul  a-
tion altogether. Bet tcr noise models arc being dcvc]opc.ci.

]n addition to many output modules in the slandaI-d  library for reading, w~iting and displaying vari-
ous data types, of special intcrc.st  for data compression algorithm arc “Sbowboth”, which allows a
user to SCL two different images side by side, “l/lick?”,  which alternates two images  rapidly ill the
same window using a user-chosc,n interval and ImInbcI  of iterations, and “]magcdiff”,  which displays
tllc diffcrcnee of two images using a user-c]mcn multiplication faclor. ‘J’hcsc arc currcntl  y rest rielck]
to bytcr input images. (lhc,r  modules cxmIJmc  signal-to-noise ralios for most vector  and image data
types,

6.  Potlabili[y

A1L901’  currently runs on Sun SPAROtatioIls  using SunOS 4.1.3 and h40tif, While PV-Wave is
not required, supporl  for it is built in an(i the curIcnl dictionaries usc it for image  display. Opcrati  Ilg
system dependencies arc minimal. AliSOP is w’rittcn  ill ANSI (;. AINOI” uscs dynamic loading 10
execute compiled Inodulc,s,  which is available on AIX 3.2, 11 I’UX 8.0 and VMS 5.0 in addition to
sums.

7 .  lkllll’c Wol”k

‘1’hc, foundation is in place, but work remains to bc doIIc. AltSol”  cu[Ien[ly  relics hcavi]y on l’V-
Wavc for output disJJl  ay; other packages need to bc i ntcf,ratcd  for poItabilil  y. h40rc output types, par-
ticularly for one-dimensional data, nccKI to be iInplcIImlltccl. Suppor[  for application-clctined  data struc-
t urcs would bc useful. Some applications may have. trouble wit 11 Al 1S01’”s rcdcfi  nit ion of the (;
w rj t c ( ) routine. l)ctcrInination  of graph cxmnccI ivity wi] I CVC,II(U  al I y nccA c.]lhanccmcnt.  h401c con-
tlol over output displays nc~ds to be added.
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